9 Cytoplasmic calcium transients relay cellular signals on timescales from milliseconds to hours, 10 and the dynamic nature of calcium signals has slowed functional genomic screening for cellular 11 calcium effectors. Here, we present a new strategy to identify calcium handling genes via a pooled 12 knockdown employing the calcium-sensitive photo-switchable fluorescent protein, CaMPARI.
be performed in triplicate in 4 weeks using instruments available to most researchers.
50
As proof of concept, we used this assay to identify genes essential for histamine-induced (Fig 1C and S2 ). Addition of a 56 pooled lentiviral library (TRC1/1.5 shRNA 7 ) increased the fraction of green cells (low calcium)
57
~9% as compared to scrambled shRNA infected cells (Fig.1D ). This population of green cells was 58 sorted via FACS, the associated shRNAs were identified using the NextSeq platform (Fig S3) , and 59 enrichment was quantified from 3 biological replicates with DeSeq 8 .
60
DeSeq analysis identified 348 shRNAs enriched in the green population (p-adjusted < .05,
61
Fig 1E, Table S1 ). We selected 23 hits with GO terms related to calcium handling to individually significantly increased the percent of green cells (Supp Fig 6) . These data highlight the need for 80 new sensors optimized for FACS screening to improve the SNR of the cal-Seq data.
81
GPR99 (OXGR1), a GPCR receptor that is proposed to act as a leukotriene receptor, 82 appeared as one of the top hits, significantly decreased calcium in both cytometry and real-time 83 measurements, and was investigated further due to a reported role in allergic inflammation 15, 16 .
84
HeLa cells infected with GPR99 shRNA showed a 3-fold decrease in GPR99 protein levels as 85 compared to the wild type (Fig S7) . Cytometry and real time measurements showed decreased 86 histamine induced calcium transients as compared to a sham (Fig 2A,B) . Over-expression of 87 GPR99 using a plasmid ORF in the knock-down cells did not rescue this phenotype (Fig S7) 
195
Sequencing data analysis: The quality of the reads was assessed using the FastQC program run 196 using a Linux interface (Supp Fig. 4 ). Data preprocessing was performed using the FASTX toolkit.
197
Demultiplexing was performed using FASTX Barcode Splitter, and low quality reads were 198 discarded using the FASTQ Quality Filter. Pre-processed reads were mapped to the shRNA library 199 using the Bowtie aligner. Around 94% of the shRNA clones in the library were detected in our 319-51-3 (1996) . Pharmacol. 107, 448-55 (1992) . The top 20 genes identified by DeSeq involved in desensitization of histamine signaling. 563 564
